フィボナッチとユークリッド---『幾何学の実際』における『原論』の役割(数学史の研究) by 三浦, 伸夫
Titleフィボナッチとユークリッド---『幾何学の実際』における『原論』の役割(数学史の研究)
Author(s)三浦, 伸夫
Citation数理解析研究所講究録 (2006), 1513: 1-13
Issue Date2006-08
URL http://hdl.handle.net/2433/58654
Right
Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
(Nobuo MIURA)
Faculty of Cross-cttural Studies
Kobe University
(Leonardo Pisano, 1170 1240 )
1
15
2
–
1. \sim
1220
2 1220
distinctus, pars, differentia
$1_{\text{ }}(\mathrm{i})_{\text{ }}$ $()$ $[]$
(1)
1.
$\text{ }(5)$
2. (18)
(25) (26) (28) (29)
3. (30)
(i) (30)
1513 2006 1-13 1
[ ](33) [ ](34) [
](38)
–
(43)
(44)
(ii) (56)
[ ](63)
(73)
(77)
(78)
( ) (83)
$(_{\dot{\mathrm{N}}})$ (86)
(v) [–\theta ] (107)
4. (110)
(i) (11O)
(112)
(116) (119)
(121) (122)c
(124) $(125)_{\text{ }}2$
(125)
(131)
$(134)_{\text{ }}$
(139) (143)
(145) (147)
5. (148)
(155$\rangle$
\tau
(156) (156)
6. (158)
(i)[ 114 (162$\rangle$
(ii) (169)
(185) (196) 6
20 [= 20 1 (198)
7. (202)
8. (207)
[= J(216)
2
[ ] $(218)\mathrm{s}$
(
)
2
–
4
2.
5
.
6
[= ] [= ] 3 7
7
96 1440 468 (1/5)
864 275 8
9
[= ]
2 2
[ ] 10
5 10
11 –
.
– 12
.
3
3
1 $\iota$ 2
3 $=$.
.
13
( )
2
(a,b, $\mathrm{g}$,d,e,z,h,t)
(a,b,$\mathrm{g},\mathrm{d},\mathrm{e},\mathrm{z},\mathrm{i},\mathrm{t}$) (a,b,c,dFe,fFgFh) 14
cantaria, rotuli
$\mathrm{q}\mathrm{i}\mathrm{n}l\overline{\mathrm{a}}\mathrm{r}$, ratl lqint,$\tilde{\mathrm{a}}\mathrm{r}=100\mathrm{r}\mathrm{a}\uparrow 1$
1 $5_{\mathrm{o}}$
3.
1
[ 1 [ ]
16
( )
$=$ 7
12
(
)
\sim
35
( ) 24
18 –
$\langle$ $[]$ )
18
4
19
3 [ ] [ ]
20
1,3,5,6, 10, 11,12, 13, 14, 15 10
I
29(206) 1 29 2 206
I - 2 1(12), 29(206), 32(31), 43(69), $47(32\rangle$
II $2(13)$ , $1(13)$ , $3(13)$ , $4(13)$ , $5(13)$ , $6(13)$ , $7(15)$ , $9(13)$ , $10(13,16)$ , $11(73)$ , $12(38)$ ,
13(36)
III $3(102)$ , $9(179)$ , $27(97)$ , $28(146)$, $31(32,90)$, $35(18)$ , $36(154)$
V $1(13)$
1(110), $2(44)$ , $5(36)$ , $8(32,95)$ , $15(111)$ , $19(43,175),$ $20(175)$
VII $19(17)$
X (198)
$\mathrm{i}$ $2(179)$, $1\cdot 39(1\bm{5}9- 161)$
$\mathrm{i}\mathrm{I}$ 1(106), $2(88,147),$ $7(169)$, $4\cdot 18(161\rangle$
XIII $1(215),$ $3(200,215),$ $8(196,215),$ $9(105),10(105)$, $11(207)$ , $14(159, 194)$,
17$(159,196)$ , 16(159), $1\cdot 11(161^{-}162)$
iV $1(215)$ , $3(106,197,211)$, $4(199)$ , $8(197\rangle, 9(201),$ $(159)$ , 1-10(162)
XV (162)
1 11 $1^{-}39$ 12 $4\cdot 18$ 13 $1\cdot 11$ 14
$1\cdot 10$
6
( )
5
( )
$\mathrm{g}$
$\mathrm{a}\mathrm{b}\mathrm{g}$,gez
( ) $\mathrm{a}\mathrm{b}\mathrm{g},\mathrm{g}\mathrm{e}\mathrm{z}$ ..
( ) $\mathrm{a}\mathrm{e}$ ...
( ) abg gez 2
...
( ) $\mathrm{a}\mathrm{b}\mathrm{g}$ $\mathrm{g}\mathrm{e}\mathrm{z}$
... 22 $\circ$
$($hoc uolui $\mathrm{o}\mathrm{s}\mathrm{t}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{e}\mathrm{r}\mathrm{e})_{\text{ }}$ (quod sic
probatur) (demonstrentur in numeri8)
–
1
23
$11\cdot 15$
12
4. 14,15
12
3
‘\nearrow ‘‘‘
\neq
12 2
$132\bm{5}\cdot 13\bm{5}0$ Pari8 $\mathrm{B}\mathrm{N},$ $\mathrm{l}\mathrm{a}\mathrm{t}$. 7373
6
12
14, 15 $\blacksquare$
o\wedge / .‘’
14 ’ {
$\blacksquare$
9
6 (12 ):(20 )=( ):
(20 ) 15
5 5 20 12
$1\cdot 13,1\bm{5}$
14,15
14,15
24
15 25
5
( ) 20 12 26
( ) 20 12
27
14
28
$\circ$
2
2
7
[ = 1 ?]
– 20
12
14 29
$\circ$
:
:
:
15
14 :
( 10) 15 (14 )
14 9 14
14
( )
5.
14 14
– 3 $\mathrm{o}_{\mathrm{o}}14$ 3
2
5 $\mathrm{s}\iota_{\mathrm{o}}$
AC= 1 $\mathrm{B}=$ $\mathrm{D}=$
8
$\mathrm{B}\mathrm{A}^{2}+\mathrm{A}\mathrm{C}^{2}=5\mathrm{D}\mathrm{E}^{2}$
4
1. Corda anguli penthagonici cum latere penthagonico possunt quincuplum tetragoni
semidyametri circulj 32
2. Quadrata cordea et lateris penthagonici possunt quincuplum lateris exagonici3 3
3. Corda anguli penthagonici et corda quesite(quinte) circulj possunt quincuplum
lateris exagoni34
4. In circulo tetragonus lateris penthagonici simul cum tetragono cordea anguli
penthagonici quincuplum est tetragono lateris exagonici3 5
4 penthagonici –
In circulo tetragonus lateris penthagoni simul cum tetragono corde anguli
penthagonici quincuplum est tetragono lateris exagonici3 6.
4 – 14
3
37
1
( )
Pvnctvus est id quod nullam habet dimensionem, idest quod non potest diuidj3 8.
Punctus est cuius pars nulla3 9.
Punctum est cui pars non est4 $0$ .
Punctus est illud cui pars non est41 .
$=$
Punctus est illud cui pars non est4 2.
9
$=$
Punctus est illud cui pars non est4 3.
dimensio
$\text{ }$ \sim
14
$12\cdot 13$
44
14 –
–
MSS: BibliotecaApostolica Vaticana, URB. Lat. 292
Archibald, R. C. 1915
Euclid’s Book on Divisior ofFigules, Cambridge, 1915
Boncompagni, B. $1857\cdot 1862[=Scritti2]$
10
Scritti $di$ Leonardo Pisano matematico $del$ secolo decimoterzo vol.2, Roma, 1862
Burnett,Ch. 2005
“Leonard of Pisa (Fibonacci) and Arabic Arithmetic”, article on the web of
MuslimHeritage.com, 2005
Busard, H.L.L. 1984
The Latin translation oftheArabic version $ofEuc\mathrm{A}d’sElements$ commonly asclibed
to Gerard ofCremona, Leiden, 1984
Busard, H.L.L. $(\mathrm{e}\mathrm{d})$ 1987
The $Med\mathrm{i}aeva\mathit{1}La\dot{b}\dot{n}$ ?hnshtior $ofEuc\mathrm{A}d’sE\mathit{1}emeDts:MadeDiaect\psi Bvm$ the Greek,
Stuttgart, 1987
Busard, H. L.L., Folkerts M.(ed.) 1992
Robert $ofC\mathrm{A}ester’\mathrm{s}$ (9) redaction $ofEuc\mathrm{A}d’\mathrm{s}$Elements, the $so\cdot cWedAdel\epsilon dII$version,
Basel, 1992
Busard, H.L.L. (ed.) 2001
Johannes de $\mathrm{f}\mathrm{l}\dot{n}emu\mathrm{e}’\mathrm{s}$ redaction of Euchd’s Elements, the $so\cdot \mathrm{c}\epsilon \mathit{1}\mathit{1}ed$ Adelaid III
version, Stuttgart, 2001
Clagett,M. 1964
Archimedes in the $MddJe$ Ages vol.1, Madison, 1964
Martin van Ryzin 1960
$T\Lambda eArabic$-Latin Tradition $ofEuclid\acute{\mathrm{s}}$Elements in the flveMA Century, unpublished
dissertation ofWisconsin University, 1960
Miura, N. 2005
“Leonardo Fibonacci as the Transmitter of Arabic Mathematics into Europe”, XXII
International Congress of History of Science, Beijing $24\cdot 30$ July 2005
Murdoch, J. E. 1967
ttEuclides $\mathrm{g}\mathrm{r}\mathrm{a}\mathrm{e}\mathrm{c}\mathrm{o}\cdot \mathrm{l}\mathrm{a}\mathrm{t}\mathrm{i}\mathrm{n}\mathrm{u}\mathrm{s}$ : A hitherto unknown medieval Latin translation of the
“Elements“ made directly from the Greek, Harvard Studies in Classical Philology,
1967, 71: 249-302
Proclus 1873
In piimun Euclidis elementorum librum commentazii ed. G. Friedlein, Leipzig,
1873; rep. Hildesheim, 1967
Sigler, L.E. 2002
$F\mathrm{i}bo\mathit{1}\mathrm{z}acc\mathrm{i}\acute{\mathrm{s}}$ Liber Abaci$\cdot$ $\mathrm{a}\mathcal{I}\mathrm{k}ans\mathit{1}abon$ into Modern $EngL\dot{\mathrm{s}}\mathrm{A}$ of&onazdo $P\dot{m}\mathrm{r}o\acute{\mathrm{s}}$
Book $ofCa\mathit{1}cuJ\epsilon tion$ , New $\mathrm{Y}\mathrm{o}\mathrm{r}\mathrm{k}/\mathrm{B}\mathrm{e}\mathrm{r}\mathrm{h}\mathrm{n}/\mathrm{H}\mathrm{e}\mathrm{i}\mathrm{d}\mathrm{e}\mathrm{r}\mathrm{b}\mathrm{e}\mathrm{r}\mathrm{g}$, 2002
1995
: , Jl 1995, $4:111\cdot 145$
11
1 B. $(1821\cdot 1894)$ 2 Scritti $di$
Leonardo Pisano matematico $del$ secolo decimoterzo 2 $\mathrm{v}$, Roma, Tipografia delle Scienze
Matematiche $\mathrm{e}$ Fisiche, 1857-1862. 1 (Liber8bb8C1)
2 J-l (Practica geometriae), j (Flos), $|\mathrm{f}$
(Episto18), $||$ (Liber quadrato\theta m)
$[\mathrm{S}\mathrm{i}\mathrm{g}\mathrm{l}\mathrm{e}\mathrm{r}]_{0}$
[Miura 20051.
2 [Sczitti 2, 1].
3
$\circ$ “Subscripte triangurorum questiones ponende sunt in
antecedenti quinterno post triangulum equilaterum, cuius mensura cum sua perpendiculari
est 10”. [SCxitti2, 2181.
4 $1Scz\dot{\mathrm{z}t}ti2,204\cdot 206$].
5 [SCrJtti2] (88) (179),
$(179,197)$, $(94,104)_{\text{ ^{ }}},\text{ }$ (passid.
6 f&ntti2, 40].
7 [6c i2,88].
8 MSS: Biblioteca Apostolica Vaticana, URB. Lat. 292, $\mathrm{f}.55\mathrm{v}$.
$4\bm{5}8(1/3)$ $1Scntt\mathrm{i}2,91$].
9 [&\mbox{\boldmath $\kappa$}\star ti2, 179].
10 [Scntti 2, 1041.
11 $[Sc\mathrm{J}itt\mathrm{i}2,207- \mathit{2}24]$ .
12 [Scritti2, 178187]. [Clagett 1964, $1\mathit{2}75\cdot 1\mathit{2}83$]
13 [Clagett 1964, $658\cdot 664$].
14 [ ti2, $\bm{5}6\cdot 63$].
15 [&ntb 21; [Burnett 2005].
16 [Proclu81873, 691.
17 [ 1995 .
181(5)$,2(14),3(1,\mathit{2}),4(23),5(16),6(20),7(27),8(30,31),9(18),11(28),12(8\mathit{2}),13(36),14(40),15(37),16($
39), $18(3\rangle$ , $19(10\rangle,25(4),26(11),27(\bm{5}7),\mathit{2}8(51),31(\mathit{2}9),32(35),33(40)$.
( )
[Archibald 19151.
19 [ 1995, 1271.
2 $0[Scritb.2,115]$ .
2 1 9 4 \sim
22 [Scntti 2, 1111.
12
23 [Scritti 2, 1-3].
24 $=$ $=$
25 [Murdoch 19871.
26 [Busard 1987, 3931.
27 [Busard 1987, 410].
28
29 [Busard 1987, 899].
30 8 [Sc ti2, 162]; [Busard 1987, $399\cdot 407$].
31 [Busard 1987, 400].
32 [$Scntt2$,1061.
33 (Scntti 2, 1971.
34 $1Scntti2,\mathit{2}11$ ].
$\backslash \}5$ [Sctitti 2, 1621.
$\mathrm{J}6$ [Busard 1987, 400].
37 ‘$\sqrt$“‘ (14 2) “Si in circulum describatur
penthagonus equilateru8, duo quadrata que fiunt ex latere penthagoni in se et ex recta linea
que subtenditur $\mathrm{a}\mathrm{n}_{1^{1_{0}}}$ qui continetur a duobus lateribus penthagoni in se cum
$\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{t}\mathrm{i}\mathrm{u}\mathrm{n}_{1^{\mathrm{n}\mathrm{t}\mathrm{u}\mathrm{r}}}$ sunt quincuplum quadrati quod fit ex medietate diametri circuli”. [Busard
1984, 4151.
38 [Scritti 2, 11.
:39 [Busard 1987, 271.
40 [Busard 1984, 11.
41 [Martin van Ryzin 1960, 801.
42 [Busard 2001, 841.
43 [Busard and Folkerts 1992, 118].
44 [Busard 1987, 201.
13
